Perceptual and memory functions in schizophrenia (reflected by a reduced MMN) are unrelated to increased amplitude variability of the brain response.
h i g h l i g h t s
Perceptual and memory functions in schizophrenia (reflected by a reduced MMN) are unrelated to increased amplitude variability of the brain response.
Reduced stimulus-related phase-locking and deficient auditory sensory memory may characterize the disorder.
Without considering the contribution of diminished temporal stability of neuronal network dynamics to schizophrenia the impaired performance of brain function compared to healthy controls cannot be reliably modeled.
a b s t r a c t
Objectives: Schizophrenia patients commonly exhibit smaller amplitudes of mismatch negativity (MMN) than in controls. It remains unclear whether this results from deficient processes indexed by MMN or 'normally' though more variable processing. The present magnetoencephalographic study addressed this question by analyzing intra-individual trial-by-trial variability and MMN amplitude. Methods: Twenty inpatients meeting ICD criteria for schizophrenia and 18 healthy controls participated in an auditory oddball experiment. The neuromagnetic mismatch field (MMNm) was defined as the difference waveform deviant minus standard tone response. Variability index (VI) in different frequency bands was quantified as trial-by-trial variation of stimulus-evoked responses and epoch-by-epoch variation of signal amplitude during a resting condition. Results: Patients displayed a smaller MMNm amplitude and higher VI during the oddball experiment and during the resting condition than in controls. VI and MMNm amplitude were correlated in controls, but not in patients. Conclusion: Reduced MMN in schizophrenia cannot be explained by augmented variability of brain activity; deficient auditory sensory memory and stimulus related phase-locking may characterize the disorder. Significance: Understanding the contribution of diminished temporal stability of neuronal network dynamics to schizophrenia is crucial in modeling the impact of such instability on performance and thus for understanding deviant attention and memory functions. Ó 2011 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Event-related brain potentials (ERP) have been used to understand perceptual or cognitive abnormalities in schizophrenia patients relative to healthy controls. Smaller mean amplitudes in patients than in controls have been confirmed for various ERP components and for difference waveforms in oddball designs, in which rare deviant events are embedded in a stream of repeated standard events (Callaway et al., 1970; Winterer et al., 2000 Winterer et al., , 2004 Garrido et al., 2009; Rosburg et al., 2004; Näätänen, 1992; Näätänen et al., 2007; Umbricht and Krljes, 2005) . Different hypotheses have related the smaller ERP amplitudes to deviant or deficient perceptual or cognitive processing in schizophrenia, while the extent to which smaller mean amplitudes result from less activity as a function of less efficient processing or from less activity as a function of more variable but otherwise unimpaired processing across trials is still discussed. Augmented response 
